Phosphorylation and dephosphorylation of purified phospholamban and associated phosphatidylinositides.
Phospholamban, the putative regulator for the calcium pump, was purified to apparent homogeneity and in high yields from canine cardiac sarcoplasmic reticulum membranes. Purified phospholamban migrated with an apparent Mr of 27,000 in alkaline sodium dodecyl sulfate-polyacrylamide gels, and upon boiling in 7.5% sodium dodecyl sulfate, it dissociated into a lower molecular weight component of 5500-6000. Purified phospholamban contained 0.62 +/- 0.09 mumol of lipid Pi/mg of protein, and the major phospholipids were phosphatidylserine (34%), phosphatidylcholine (22%), sphingomyelin (17%), phosphatidylinositol (13%), and phosphatidylethanolamine (9%). Phospholamban was phosphorylated by cAMP-dependent protein kinase to a level of 207 nmol of Pi/mg, and this would indicate an incorporation of 1 mol of phosphate/mol of protein, assuming a molecular weight of 5500 for phospholamban. Phosphorylation of phospholamban could be reversed by a "phospholamban phosphatase" isolated from canine cardiac cytosol. Phospholipids associated with the purified phospholamban were also phosphorylated in the presence of the catalytic subunit of cAMP-dependent protein kinase, and the maximal phosphate incorporation was 4 nmol/mg of protein. The main phospholipids phosphorylated were phosphatidylinositol 4-monophosphate and phosphatidylinositol 4,5-bisphosphate. Phosphorylation of phospholipids was inhibited by the heat-stable inhibitor protein of the cAMP-dependent protein kinase, and it could be also reversed by the phospholamban phosphatase.(ABSTRACT TRUNCATED AT 250 WORDS)